by bacteria. Please, include a paragraph about that. Below some key publications on this topic that contain a good source of references. 1. Huang XF et al, 2013 . Isolation and characterization of lignin-degrading bacteria from rainforest soils. Biotechnol Bioen. 2. Linger et al, 2014 . Lignin valorization through integrated biological funneling and chemical catalysis. PNAS. 3. Salvachua et al, 2015 . Towards lignin consolidated bioprocessing: simultaneous lignin depolymerization and product generation by bacteria. Green Chemistry. 4. Lin et al. 2016 Systems biology-guided biodesign of consolidated lignin conversion. Green Chemistry.
-Page 5-line 7: what is exactly 'Biochoice lignin'? Is that a soluble or insoluble lignin stream? -Page 5-line 6: Did the authors try higher black liquor concentrations with the bacteria selected? -Considering that the paper is mostly focused in black liquor, a detailed composition of this substrate should be given. For instance, many black liquor streams contain carboxylic acids (i.e. acetate, glycolic acid, etc) and monomeric aromatic compounds (i.e. guaiacol, p-coumaric acid, ferulic acid, vanillic acid, etc) that can be utilized by bacteria as only carbon source. If this is the case, authors may be finding aromatic-catabolic bacteria and not lignin-degrading bacteria. Please present a table with the composition of the black liquor.
-Page 6, line 11. 'Turbid' is not a very precise way to present bacterial growth. If possible, present the values corresponding to optical density measurements (i.e. optical density at 600 nm).
-Page 6-line 45. It is very interesting (and not typical) to find bacteria that are able to grow at a such large range of pHs (4 to 10). Was the pH verified in the plates? It is worth considering that the buffering capacity of phosphate buffer (in M9) is between 6 and 8. Thus, different buffers might be preferred for pHs out of that range. -Page 7-line 10. '… lignin as sole carbon source'. How was the lignin sterilized? Some sterilization processes (i.e autoclave) can release aromatic compounds from high molecular weight lignin and be utilized as carbon source by the bacteria. If this is the case, again, we cannot talk about lignin degradation only. -Page 7-line 31-' involved in the breakdown of black liquor'. To conclude this, the characterization of the black liquor (before and after the bacterial treatment) is needed. Again, were there aromatic compounds or other carbon sources apart from high molecular weight lignin? What was the lignin content? What was the size distribution of the lignin? If none of these parameters are given, sentences like this are recommended to be removed along the manuscript. -Page 7, line 41, Table 4 . There is a high number of cytoplasmic proteins in the secretome. Could that be just an effect of bacterial lysis and not secretion? Please comment on this.
-Page 8-line 27-line 31… It is highly recommended to further review the literature in this topic. There is a considerable number of bacteria able to utilize black liquors, kraft lignin, and the aromatic compounds on it. In fact, some of those bacteria are able to break down the lignin, which is not demonstrated in this work (see references above). -Page 8, line 37. ' lignin as the sole carbon source'. Characterization is needed. -Page 9-line 40. 'Brown rot fungi are known to hydrolyze lignin…'. Brown rot fungi do not break down lignin, they only modify it to attack the cellulose, that is why the residue after the fungal attack is brown (compared to white-rot fungi, which really degrade lignin). Please read book chapter from Barry Goodell entitled 'Brown-Rot Fungal Degradation of Wood: Our Evolving View'. -Page 9-line 37. Authors present manganese superoxide dismutase as a potential enzyme involved in lignin depolymerization. Looking at Table 4 , that enzyme was not even found in the lignin media. Discuss this critically. In addition, manganese superoxide dismutase is presented as a cytoplasmic protein. Lignin depolymerization is an extracellular process. Please comment on this as well. -Table 4 . Additional comments: there is another superoxide dismutase that appears in all media (also in lignin, 3835). This result suggests that this enzyme may not be involved in lignin break down and only be related with detoxification. Authors also include in Figure 1 a Glutathione-Stransferase (3813) as potential enzyme in the lignin degradation pathway. However, this enzyme was not found either in the secretomic study in the lignin media (only in cellulose media). Typically, differential proteomic analyses give insights of the enzymes that are differentially expressed and needed to metabolize various substrates. However, these results are not conclusive and not critically discussed. Please consider all these comments to re-distribute the enzymes in the table (different sections) and be more critical in the discussion.
-Page 10-line 29-'Here we have identified a novel source of bacterial enzymes involved in lignin degradation'. This statement is not correct until it is demonstrated (i.e. lignin characterization or enzymes assays).
-Page 10-line 35. Microbiologists are routinely looking into new sources of microorganisms and enzymes in different environments through bioprospecting. This is a very typical tool that this community uses and specifies in their papers. Saying that scientists 'focus on screening private culture collections' is not right. Please tone down. See references above and the one below.
-Page 10-line 40-41. The search of enzymes in insects or crustaceans has been reported years ago. Here just an example on a crustacean, the gribble, studied because of the habitat that colonized and in which powerful cellulases were discovered. Paper: King et al, 2010. Molecular insight into lignocellulose digestion by a marine isopod in the absence of gut microbes. PNAS. -Page 10, line 1-4. Authors need to demonstrate lignin break down to make this statement.
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Comments to the Author(s) The manuscript 'Public questions spur the discovery of new bacterial species able to degrade lignin in industrial waste' presents a new source of bacteria and, potentially enzymes, that may be involved in lignocellulose degradation. I think this work is interesting from an ecological and evolutive point of view. However, it is very basic from the microbial point of view and in the lignin depolymerization field. The work is well written but there are many statements that would need to be toned down, modified, or eliminated regarding the discovery of enzymes or the novelty of the work. The secretome results also need to be more critically discussed. During the last years, there has been a growing number of manuscripts on the field of bacterial lignin degradation that would need to be reviewed to present a more realistic discussion. -Considering that the paper is mostly focused in black liquor, a detailed composition of this substrate should be given. For instance, many black liquor streams contain carboxylic acids (i.e. acetate, glycolic acid, etc) and monomeric aromatic compounds (i.e. guaiacol, p-coumaric acid, ferulic acid, vanillic acid, etc) that can be utilized by bacteria as only carbon source. If this is the case, authors may be finding aromatic-catabolic bacteria and not lignin-degrading bacteria. Please present a table with the composition of the black liquor.
-Page 8-line 27-line 31… It is highly recommended to further review the literature in this topic. There is a considerable number of bacteria able to utilize black liquors, kraft lignin, and the aromatic compounds on it. In fact, some of those bacteria are able to break down the lignin, which is not demonstrated in this work (see references above). -Page 8, line 37. ' lignin as the sole carbon source'. Characterization is needed. -Page 9-line 40. 'Brown rot fungi are known to hydrolyze lignin…'. Brown rot fungi do not break down lignin, they only modify it to attack the cellulose, that is why the residue after the fungal attack is brown (compared to white-rot fungi, which really degrade lignin). Please read book chapter from Barry Goodell entitled 'Brown-Rot Fungal Degradation of Wood: Our Evolving View'. -Page 9-line 37. Authors present manganese superoxide dismutase as a potential enzyme involved in lignin depolymerization. Looking at Table 4 , that enzyme was not even found in the lignin media. Discuss this critically. In addition, manganese superoxide dismutase is presented as a cytoplasmic protein. Lignin depolymerization is an extracellular process. Please comment on this as well.
- Table 4 . Additional comments: there is another superoxide dismutase that appears in all media (also in lignin, 3835). This result suggests that this enzyme may not be involved in lignin break down and only be related with detoxification. Authors also include in Figure 1 a Glutathione-Stransferase (3813) as potential enzyme in the lignin degradation pathway. However, this enzyme was not found either in the secretomic study in the lignin media (only in cellulose media). Typically, differential proteomic analyses give insights of the enzymes that are differentially expressed and needed to metabolize various substrates. However, these results are not conclusive and not critically discussed. Please consider all these comments to re-distribute the enzymes in the table (different sections) and be more critical in the discussion. -Page 10-line 29-'Here we have identified a novel source of bacterial enzymes involved in lignin degradation'. This statement is not correct until it is demonstrated (i.e. lignin characterization or enzymes assays).
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The manuscript has been greatly improved and most of the reviewer´s comments addressed. Minor comments: -Reference 15 shows to the utilization of black liquor by bacteria, not Kraft lignin as indicated in Page 2, line 38. Please modify that. -Page 9-line 18. "We also identified 9 new species able to break down alkaline black liquor (as demonstrated by growth on black liquor as the sole carbon source), which contains lignin and sugars." Bacteria may be utilizing low molecular weight lignin and sugars to suppor the growth. Thus, it may be convenient to replace "break down black liquor" by "utilize black liquor as carbon source, which contains lignin and sugars".
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